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(@8:1(!B.1(!,0! 307037(!)0+2+(!,0! +.+*!0@*!,2*+327+0*! @-(1C!D==E<!F! @0*!0@0772.1*!,0!
D==E!$%&!./+G!)03701+(+80*!,0!9.+!*:)032.3*!(!;<=>?!01!@(!4(5.3!)(3+!,0!@0*!B.10*!














2.46 % - 3.46 %




2.46 % - 3.46 %




4.46 % - 5.39 %




4.46 % - 5.39 %





















3.72 % - 5.43 %




3.72 % - 5.43 %
















1.8 % - 2.18 %




1.92 % - 2.44 %




1.25 % - 1.45 %




1.25 % - 1.45 %















#)! '&034=! '&0%&(*&! &$! >?@@! &$! ABC! 2+! %&'-3*! ./*+)*0! %&'D! )/! 2+! (+).5+*! $+! 0&.+!





0.37 % - 0.68 %




0.37 % - 0.68 %




0.15 % - 0.23 %




0.15 % - 0.23 %






5(! 66! @/! /<:&)*+/+! $%*9.0)-/?()&)*+! )(! ')-$)*+/+:)! 0)! =%+/*+9! 0)! &/*)-/!
:)*)-/(.+A/0/!/!(/!$.<+/+!0)!B/-$)(%*/!-)9')$+)!CDEE4!
F/*+!5G1!$%&!21H!+/&?8!@/*!$-)9$<+!)*!')-$)*+/+:)!0)!=%+/*+9! .!/&?0I9!'/-+.+9!
+)*)*! <*/! 0.9+-.?<$.I! )9'/$./(! &%(+! 9.&.(/-! )*! ()9! )()$$.%*9! 0)! "JJKL! )(9! 9)<9!
=%+/*+9!)9!$%*$)*+-)*!)*!(/!&/M%-!'/-+!0)!()9!A%*)9!0)!-)$)-$/!')+.+/!0)(9!0.9+-.$+)9!












%?9)-=/0)9! )*! <*/! +/<(/! 0)! $%*+.*:Y*$./! 0)! 0%?()! )*+-/0/4! WX)()&)*+! %()! 0)! (/!





/&?! D! 0.&)*9.%*9! ]*+,-./$ 0/$ 12.(2-3/4$ 5$ &^4! WX/*,(.9.! 0)! $%--)9'%*0Y*$.)9!
$%*9.9+).>!)*!-)9<&.-!(/!.*Z%-&/$.I!$%*+.*:<0/!)*!(/!&/+-.<!0)!0/0)9!$%*9)-=/*+!/(!
&,>.&!(/!.*Z%-&/$.I!+%+!'-%M)$+/*+S(/!9%?-)!<*!9<?)9'/.!-)0<T+Q!0)!&/*)-/!;<)!)9!
-)'-)9)*+)*!/(@%-/!)(!*_=%(!0)!'<*+9! Z.(/! .! )(!*_=%(!0)!'<*+9! $%(<&*/4!`X/;<)9+/!
&/*)-/Q! 0)! (/! -)'-)9)*+/$.I! 0)! ()9! 0/0)9! '%0-)&! )>+-)<-)! $%*$(<9.%*9! 9%?-)! (/!
-)(/$.I! )>.9+)*+! )*+-)! ()9! %?9)-=/$.%*9Q! )*+-)! ()9! =/-./?()9! .! ()9! %?9)-=/$.%*9Q! .!
)*+-)!()9!=/-./?()9!%-.:.*/(94!





)*&/! )(0'(! %+! 6.+1'5! 3%! -(! 7*+(! 3%! 0%1%01(! $%&'&(8! 9(! 3'/&0'4.1'5! %+! 60%:;<+1'%/!
0%-(&')%/! 3=.+! $(0&'&! (-! --(0>! 3%! -%/! 7*+%/! 3%! 0%1%01(! $%&'&(! /=(+*,%+(! !"#$%&'













Distància " 2 =  





$(0&'&/8! @:.%/&(! 3'/&A+1'(! -=B%,! 3%! 1*+&0(/&(0! (,4! %-! )(-*0! 3=.+(! 3'/&0'4.1'5! !"!














$%&! '()*+! ()! ,-./'(!01(! %01(2'(2!3*2'4),*(2!!"! ,%&,1&%3(2!/-3()! ,-)'()*+! (++-+2!
35%/+-6*.%,*7!3(81'!%!01(!%&81)(2!,(&9&(2!'()()!:+(0;<),*(2!+(&%'*=(2!.-&'!/('*'(2>!
?-'!*!%*6@A!2*!()2!:*6(.!B)*,%.()'!()!&5-+3+(!3(!.%8)*'13!/-3(.!,-),&-1+(!01(!(&2!









R5%&'+%! M%)3%A! .*'C%)S%)'! &%! 3*2'4),*%! !"! /-3(.! ,%&,1&%+! &%! !"#$%!&A! 01(! K2! 1)%!
.(21+%!3(!&%!=%+*%,*7!()!1)%!'%1&%!3(!,-)'*)8<),*%!NK2!%!3*+A!.(21+%!&%!*):-+.%,*7!










3('(+.*)%3%! 2*! ,-)(*6(.! &%! +(2'%A! 3(!.%)(+%! 01(! /(+! +(/+(2()'%+! (&2! /(+:*&2! :*&%!
)(,(22*'%+@(.!/-3(+!+(/+(2()'%+!(&2!/(+:*&2!:*&%!()!1)!(2/%*!3(!"[W!3*.()2*-)2!N-!
3(!3*.()2*7!F!2*!+(/+(2()'(.!(&2!/(+:*&2!,-&1.)%O>!$-.!01(!)-!/-3(.!+(/+(2()'%+!






2(=%! /-2*,*7! 3(! &%! 3*.()2*7! -+*8*)%&>! T%! 01%&*'%'! 3(! &%! +(/+(2()'%,*7! *! &%! /<+31%!
35*):-+.%,*7! (2!.(21+()! ()! :-+.%! 3(! /(+,()'%'8(! 3(! &%! *)<+,*%! '-'%&>! \)! %01(2'!
2()'*'! /-3(.!3('(+.*)%+! &%! 01%&*'%'! 3(! &%! /+-C(,,*7! ,-.! (&! /(+,()'%'8(! 35*)<+,*%!
,-)'*)81'! ()! ,%3%! 1)%! 3(! &(2! 31(2! 3*+(,,*-)2A! 3(!.%)(+%! 01(! ,-.!.K2! 8+%)! K2!
!! "#!




























4(! 2$!91()?-,1$!!"!'-)+'!'2(!*'+812(! 812$! 1/!*'+!)$-)/!0'-K(!J303.'-'L)$)!J1!J$!'-)+'!
812'(;! C-! $%&'()! .+?81,/! 2'(! 91()?-,1'(! '-)+'! '2(! GB+)'H(! ,32&0-$! -3! (6-!
1-)'+*+')$=2'(! 1! )'-'-! '2! *+3=2'0$! %&'! '2(! *&-)(! 812$! $,3()&0'-! $! %&'9$+!
,3-,'-)+$)(!$2!,'-)+'!9'2!91$.+$0$/!1!4(!032)!918M,12!G'&+'AJ1!+'(;!
C-! '2(! .+?81,(! (10B)+1,(/! 2'(! 91()?-,1'(! '-)+'! ,32&0-$! 1! ,32&0-$! 1! 2'(! 91()?-,1'(!
'-)+'! 812$! 1! 812$! $*+3H10'-! 2'(! 91()?-,1'(! !"! '-)+'! 812'(! 1! ,32&0-'(/! *'+N! 2'(!
91()?-,1'(! '-)+'! 812'(! 1! ,32&0-'(! -3! 1-91%&'-! '2! .+$&! 9D$((3,1$,16! '-)+'! 812$! 1!
,32&0-$! 1/! *'+! )$-)/! -3! (6-! 91+',)$0'-)! 1-)'+*+')$=2'(;! C-! '2! .+?81,! (10B)+1,! '2(!




'1.!:5*(1)5;!6.:.!-(2.:./! 4(10! )(,-5,! %()!+8)56581)! ,(%.05-()!:(%)!+'10)! 68%'*1.!
+(,!:81.,!'1!18*!:()6,5'+05'!.!.&'(%%!(5<!5!8=)(,-.10!%()!+8)56581)!:(%)!+'10)!45%.!
,(%.05-()!.%!*.0(5<!(5<>!
$%! !"#$%&! 9)! '1.!*.1(,.! .%0(,1.05-.! :(! ,(+,()(10.,! (%)! +,8:'60()! ()6.%.,)! (10,(!
-(608,)!45%()!5!-(608,)!68%'*1./!&'(!:(+71!:(!%()!%81250':)!:(%)!-(608,)!5!(%)!.12%()!


















AE>-!F$! /!>CG!:%&!90*!*'6&*-!3%06&%!H9%! '*! (%820*!)/&%44/5! (%:*&*!:&/04/:*'3%06!
AE>!)IF$J! A'(! K26(! 09'(! (I*((24/%0! *! 90! :%&1/'! (/3/'*&! *'! )IC>! /! H9%)%0!32'6! ''90L!








'''''''''''' ' *''''''''' ' +''''''''' ' (''''''''' ' 8'''''''' ' 9'''''
:&0$1!!!!!!! SJS#TU",!! SJSSVWUW!! SJSSXT#U!! SJSS"XTT!! SJSSS,SX!!
,1%.1-2&#1!! #TJU+.!!!! VJWU.!!!!! XJT,.!!!!! "JXT.!!!!! SJ,.!!
!!! ' ;'''''''''' ' <''''''''' ' =''''''''' ' >''''''''
:&0$1!!!!!!! SJSSSVV! !SJSSSWU#!! SJSSSWS#!! SJSSS"X,!





/BD!BE2! ,-./4.2! 214! >F:9! G:>6G:H$9! I>?9! $J>9! @D2.'40*1! *! K8%2L! $M0'&.'! :/4.26
;-4.<8=09!/N8'2.2!+*2.(*0.'2!.'4'4!&(-M*B*./.!O'-O(P)*0/L!!
$%!&'()*%!+'! %'2!3-4'2!+'!('0'(0/!&'.*./!+'!K-8!Q/((*2!&('2'4./!&-0/!,/(*/D*%*./.9! *!
'%2! 2'82! ,-.2! ,/4! +*(*O*.2! &(*40*&/%B'4.! /%2! &/(.*.2! G:>6G:H$9! >F:9! @%.('2! *!












V/! *4)-(B/0*1! .-./%! 0-4.*4O8+/! '4! %'2! +8'2! &(*B'('2! 0-B&-4'4.2! E2! 84! Z[9#\]9!
*4)'(*-(!/!%R-D.*4O8+/!'4!%'2!'%'00*-42!+'!Y#ZZL!@!BE2!/!BE29!%/!2',/!+*2.(*D80*1!'4!
%'2! +8'2! 0-B&-4'4.2! &(*40*&/%2! ./BDE! X/! ,/(*/.! .-.! O8/4^/4.! &'2! %/! 2'O-4/!
0-B&-4'4.!*!&'(+'4.64'!%/!&(*B'(/C!











H+! ?+?'(! &'(! B+%'(! ,'! 1')'1)3! 5'?*?3! ?'%'%! 4%! 73?'*6! 5'1@*&! FD(! 3! ,*1C! L*! L3!
,*()1'5M%)*3!'%?1'!3J4'(?(!5'1@*&(!*!'&!5'1@*&!7*?NMIA!$%!&/3%M&*(*!,'!)+11'(5+%,O%)*'(!
(/+0('123! J4'! &3! J43%?*?3?! ,/*%@+173)*8! )+%?*%P4,3! '%! &'(! ,4'(! ,*1'))*+%(!
,%"-."/&0'"-1%2"&3'41"#1-5&0$1367'
'''''''''''' ' *''''''''' ' 8''''''''' ' (''''''''' ' +''''''''' ' 9'
:&0$1''''''' #A#QQ"R!! #A#RSRTU!! #A##Q.-V!! #A##RTTR!! #A##R#TQ!!
,1%.1-2&#1!! ..A--W!!! -RAV"W!!!! .AVTW!!!!! RAV"W!!!!! RA-QW!!
!!!!!!!!!!!! ! ;' ' <''''''''' ' ='''''''' ' >''''''''
:&0$1!!!!!!! #A###STR!! #A###T.U!! #A###"U!! #A###-Q-!
,1%.1-2&#1!! RA#RW!! #AQ.W!!!!! #ATVW!!!! #A"W!
!! "#!
$%&'(&$)*+! ',! -)! .)%&)/! 0%1+/&()23'/! )*! **)%4! 03! *3+! 3*3((&,'+5! 6*! $3%(3'/)/43!
37$*&()/!-)!.)%&)/!3'/%3!89:;<=!>3*3((&,'+!03!?@@AB!&!;#:?8=!>3*3((&,'+!03!#;88B5!
C)! &'/3%$%3/)(&D! 03! *3+! 0&%3((&,'+! $%&'(&$)*+! 03*+! 4%1E&(+! 03! *3+! 3*3((&,'+! 03+03!
#;88!E&'+!)!?@@A!',!-)!.)%&)/!)*!**)%4!03*!$3%F,03!3+/G0&)/5!6*!HG3!+F!HG3!-)!()'.&)/!
I+!*)!&'E,%2)(&D!(,'/&'4G0)!3'!()0)!3&7:!03!2)'3%)!HG3!*)!$%&23%)!0&%3((&D!-)!)')/!
$3%03'/! HG)'/&/)/! 0J&'E,%2)(&D! )*! **)%4! 03! *3+! 3*3((&,'+! $3%! 4G)'K)%L*)! *)! +34,')!
0&%3((&D5!MJG')!N)'0)!/3'&2!HG3!*J3&7!$%&'(&$)*!(,'/I!G'!AA:??=!03!*)!&'O%(&)!/,/)*!






$%,$3%+! )*! (3'/%3! 03! *J3&75! Q)'/! 3'! *3+! 3*3((&,'+! 03! #;88! (,2! 3'! *3+! 03! ?@@A! 3'!
.)*,%+! $,+&/&G+! 03! *)! +34,')! 0&%3((&D! -&! -)! ST! &! U+! >',2I+! ?@@AB! &! 3'! .)*,%+!
'34)/&G+!6XU!&!VUZL6WVS5!!
MJG')!N)'0):!$,032!HG)*&E&()%!(,2!)!$)%/&/+!)2N!G'!$3%E&*!$%,$3%!3*!TT!&!U+!3'!*3+!
3*3((&,'+!03!?@@A:! &! 3*!T[U! &! 3*!UM[!3'! *3+!03!#;88! >)HG3+/!\*/&2!',2I+!$%3+3'/!
(,2!)!()/34,%&)!3'!*3+!3*3((&,'+!03!#;88B5!!
6'/%3! #;88! &! ?@@A:! UVW! +J-)! )**G'K)/! 0J6XU!$3%! +&/G)%L+3! )!2&4! ()2F! 0J6XU! &! TT]!
23'/%3!HG3!VU!+J-)!2,4G/!)*! **)%4!03*! /32$+:!2,.3'/L+3!()$!3*!(3'/%3!3'!3*!+34,'!





43'3%)*:! /3'3'!G'!$3%E&*! +&2&*)%! +&/G)/!$%,$3%! )*! (3'/%3!03*+! 3&7,+!$3%^!2I+!).&)/!
()$!)!.)*,%+!'34)/&G+:!23'/%3!HG3!3*+!.,/+!3'!N*)'(!/3'3'!G'!$3%E&*!2I+!$%,$3%!)!*)!
0%3/)!03*!$%&23%!3&75!











D! 10$! 01077+/&$! 50! EFGG! +! 50! #HHI! 01! -0.J+1! 50! 10$! K/&0$! 50! .070.7)! -0,+,)! 501!
5+$,.+7,0!50!L)&,$MN/&,O4P7!($!5+$,)&,!52;<:B!:9QB!DR!+!501$!*/,$!0&!S1)&7>!!
;1!-0.J+1!50!:+4,),!T011)!+!L)&,$MN/&,O4P7!($!$+'+1).!)1!50!10$!K/&0$!50!.070.7)!-0,+,)!
501$! 5+$,.+7,0$! U/.,)MV4+&).5%B! L)&,! D&5.04! +! L)&,!N).,A>! ?/,$! )340$,$! 5+$,.+7,0$!
C)&! '/$,.),! 4&! 7/'-/.,)'0&,! '/1,! $+'+1).! 0&,.0! 011$! +! )1! 11).6! 501! ,0'-$>! W0$!
*/,)7+/&$! 0&! )340$,$! 5+$,.+7,0$! $2C)&! 5+.+6+,! -.+&7+-)1'0&,! )! :XLB! RL:MRLY;B! 9:B!
;<:!+!DS$,0&7+%>!
;1! -0.J+1! 50! W0$! :/.,$! $2C)! ')&,+&64,! $+'+1).! 0&! 10$! $+$! 01077+/&$B! )'S! 4&! -0.J+1!
)$$/7+),! 71).)'0&,! $+,4),! 0&! *)1/.$!-/$+,4$!50! 10$!540$!5+.077+/&$!-.+&7+-)1$Z!DRB!
:9Q! +! */,$! 0&! S1)&7>! ;1! -0.J+1! 50! L)..+[ML)&,! V0.*)$+B! )! 6.)&$! ,.0,$B! ,(! 01! '),0+@!
7/'-/.,)'0&,!340!01!50!W0$!:/.,$B!-0.\!4&)!'+7)!'($!-./-0.!)1!70&,.0>!?/,!+!)+@AB!














B$! 5.3(/! ()*%3-)*1+! !! @)! '$%! //1)*%! 3(! 31)*219'+1.$)! 3(! ,2.9%91/1*%*! &'(!
+.5,%2*(14($! (/!5%*(14! (),%1!5.)*2%/! 1! &'(! ()*%$! 1$3(4%3()!,(2!'$!,%2;5(*2(!!!
&'(!,(2*%$:!%!"=!#)!,.*!(4,2())%2!3(!/%!)(CD($*!5%$(2%E!
!!F!G!"H#I!JK!!! !"!L!
















(.0! 9-):;(1)(0! ,8;! -! <-)&-6.(0! -.(-1=)&(0! %(!;-+()-! 3>(! .-! &+'8);-,&?! 0/861@! -!








p(y |#) $ " (#)
p(y |#) $ " (#)%#
&
'
( p(y |#) $ " (#)(Ly (#) $ " (#) !






p" (y) = p(y |#) $ " (#)%# = E" (# )[p(y |#)]
&
' !
L-!%&01)&6>,&?!9)(%&,1&<-! -! 9)&8)&! @0! .-! 3>(! (0! '-! 0()<&)! 9()! '()! 9)(%&,,&8+0! 0(+0(!
%-%(0G!!
$+:.8M-;(+15! .-! %&01)&6>,&?! 9)(%&,1&<-! -! 9801()&8)&5! 3>(! 0/>1&.&1N-! 9()! )(-.&1N-)!
9)(%&,,&8+0!%(!<-.8)0!'>1>)0!O-<(+1!860()<-1!"!@0J!
! 










%-%(0! ,-1(M=)&3>(0G! $3>(01! ;8%(.! (0! 6-0-! (+! .-! )(-.&1N-,&?! %(! $! (K9()&;(+10!
&+%(9(+%(+10!%(!;-+()-!3>(!,-%-! )(-.&1N-,&?!981!9)(+%)(!>+-!%(! .(0!%!9800&6.(0!
,-1(M8)&(05!-;6!>+-!9)86-6&.&1-1!-008,&-%-!-!,-%-!,-1(M8)&-G!L(0!%! ,-1(M8)&(0!0?+!







Multinomial(yi |Ni,"); " j # [0, 1]
i=1
n





.-! 'AB,,1(-!2-/'5%+1-C!&! >,!'.!4%(@+'!&'!2-/'5%+1',C!(! '.!4%(@+'!&D'.'('4/,!&'! .-!
(%,/+-!14&'*'4&'4/!1!1&B4/12-('4/!&1,/+1@3E&-C!)*!9!<)*#C!FFFC!)*&=!'.!2%(*/'15!&'!.',!&!















$'+! /-4/C! /14&+'(! 34-! *+%@-@1.1/-/! !'! -,,%21-&-! -.! *-+/1/! '! 73'! +'*+','4/-! .-!






O.,! *-+M('/+',! &'! .-! &1,/+1@321I! G3./14%(1-.! /'4'4! 2%(! ',*-1! &'! *-+M('/+',! '.!
,0(*.')!-!!PF!O.!(>,!Q-@1/3-.!>,!?'+!,'+J1+!2%(!-!&1,/+1@321I!-!*+1%+1!.-!2%4R35-&-!
&'! .-! G3./14%(1-.C! .-! &1,/+1@321I! N1+12Q.'/F! S4-! &1,/+1@321I! >,! 2%4R35-&-! ,1! .-!
&1,/+1@321I! -! *%,/'+1%+1! >,! &'! .-! (-/'1)-! ?-(0.1-! 73'! .-! &1,/+1@321I! -! *+1%+1F! T-!
&1,/+1@321I!N1+12Q.'/!/>!.-!,'5U'4/!&'4,1/-/!&'!*+%@-@1.1/-/8!
! 































C.1! :.1! %*:.1D*+%3! ,)41.! E3/)1,! :9091,! (.! !! *)2F,! +3/! G13:%+31! /3! (%,01%49+%H!
71.(%+0%E3! 3! 7),0.1%)1%-!2.*01.! 89.! 7.1! :.1! %*:.1D*+%3! ,)41.! ./! 73162.01.! +3/(16!
G13:%+31! /3! ,.E3! (%,01%49+%H! 3! 7),0.1%)1%B! I93/,.E)/! 2.,913! (.! 0.*(D*+%3! +.*013/!
,.1E%16! 7.1! 1.3/%0J31! .,0%23+%)*,! 79*093/,! >,.271.! 89.! /.,! (3(.,! ,%G9%*!
9*%E31%3*0,-!K3!89.!*)!.,!7)0!+3/+9/31!/3!2.(%3*3!(.!(3(.,!29/0%E31%3*0,?B!L%-!3!2F,!
3!2F,-! 0324F!.,!E)/!9*3!2.,913!(./!G139!(M%*+.10.,3!(.! /.,!71.(%++%)*,!.,!7)(.*!
()*31! 1.G%)*,! (.! +1.(%4%/%030! 43,3(.,! .*! /3! (%,01%49+%H! 3! 7),0.1%)1%-! )! .*! /3!
71.(%+0%E3!3!7),0.1%)1%B!
L.271.! 89.! .,! 79G9%! +3/+9/31! 3*3/'0%+32.*0! /3! (%,01%49+%H! 3! 7),0.1%)1%-! 9*! +)7!
+3/+9/3(3!389.,03!(%,01%49+%H!.,!7)(13*!1.3/%0J31!/.,!.,0%23+%)*,B!N*!+3,!89.!*)!.,!
79G9%!)!,%G9%!(%:'+%/!A%!A3!(9.,!)7+%)*,-!9*3!F,!371)&%231! /3!7),0.1%)1%! %! /M3/013!F,!
,%29/31!2),01.,! 03*!G13*,! +)2!.,!E9/G9%!(.! /3!7),0.1%)1%B!@.! :.0-! K3!89.! 1.3/%0J31!
,%29/3+%)*,!F,! :6+%/-! /3!23*.13!2F,!A34%093/!(.!+3/+9/31! /3!7),0.1%)1%!F,! ,%29/3*0!














$I = Eh(" ) g(")[ ] !
,.271.!89.!/3!(.7.*(D*+%3!*)!,%G9%!2)/0!:)103B!
$!2%0K3*,!(./,!3*5,!RS-!.,!E3*!+)2.*T31!3!(.,+)41%1!23*.1.,!(.!G.*.131!+3(.*.,!
(.! =31U)E! 324! /3! (%,01%49+%H! .,03+%)*61%3! ,-!.! 89.! .,! E)/G9F,! 2%0K3*T3*0!
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zrp88 <- read.table(paste(path,"Projecte/dades/1988.txt",sep=""), sep 
= "\t", header=T) 
zrp06 <- read.table(paste(path,"Projecte/dades/2006.txt",sep=""), sep 











#Mapes amb la distribució dels vots per zrp 
dades<-zrp88[1:248,3:12] 
dades<-zrp06[1:248,5:14] 























plot(districte1,col=0,xlim=c(-3,4),ylim=c(-3,5), main=c("Zones de 













plot(districte1,col=0,xlim=c(-3,4),ylim=c(-3,5), main=c("Districte 1: 














plot(districte1,col=0,xlim=c(-3,4),ylim=c(-3,5), main=c("Districte 4: 





plot(districte1,col=0,xlim=c(-3,4),ylim=c(-3,5), main=c("Districte 5: 














plot(districte1,col=0,xlim=c(-3,4),ylim=c(-3,5), main=c("Districte 8: 




plot(districte1,col=0,xlim=c(-3,4),ylim=c(-3,5), main=c("Districte 9: 




plot(districte1,col=0,xlim=c(-3,4),ylim=c(-3,5), main=c("Districte 10: 










col_orig <- read.shape(paste(path,"/Projecte/mapes 
zrp/gzrp.shp",sep="")) 
zrpBcn <- Map2poly(col_orig, as.character(col_orig$att.data$OBJECTID)) 
ZRP <- readShapePoly(paste(path,"/Projecte/mapes 
zrp/gzrp.shp",sep="")) 
ZRP <- ZRP[order(ZRP$ZRP) ,] 
ZRPD <- unionSpatialPolygons(ZRP ,ZRP$DTE ) 
sapply(slot(ZRPD , "polygons"), function(i) slot(i, "ID")) 
 
plot(zrpBcn, main="Mapa de Barcelona per districtes", 
col=colo[findInterval(col_orig$att.data$DTE,brks, 
all.inside=TRUE)],forcefill=FALSE,axes=F,xlab="",ylab="") 
legendtext=cbind("1. Ciutat Vella", "2. Eixample", "3. Sants-
Montjuïc", "4. Les Corts", "5. Sarrià-Sant Gervasi", "6. Gràcia", "7. 
Horta-Guinardó", "8. Nou Barris", "9. Sant Andreu", "10. Sant Martí"); 
legend("bottomleft", legend=legendtext,  fill=colo, bty="n", 
! "##!
title="",adj=c(0,0.6)) 
# zrp 121 
colo<-c(rep("grey",120),"red",rep("grey",127)) 
brks<-c(1:248) 




##############   LLEGIM  DADES  
#passem la taula de compteig a proporcions respecte el total 
d'electors 
prop88<-zrp88 
for (i in 2:12) { 
 for (j in 1:248) { 
  prop88[j,i]<-zrp88[j,i]/zrp88[j,1] 
 } 
} 




for (i in 1:248) { 
   for (j in 1:248) { 
    if 
(as.numeric(substring(col_orig$att.data$ZRP[i],1,3))==TAULA88[j,1])  
    TAULA88[j,14] <- i 
  } 
 } 
TAULA_88 <- TAULA88[order(TAULA88[,14]),] 
 
prop06<-zrp06 
for (i in 4:14) { 
 for (j in 1:248) { 
  prop06[j,i]<-zrp06[j,i]/zrp06[j,3] 
 } 
} 





for (i in 1:248) { 
   for (j in 1:248) { 
    if 
(as.numeric(substring(col_orig$att.data$ZRP[i],1,3))==TAULA06[j,1])  
    TAULA06[j,14] <- i 
  } 
 } 




Popular", "Centre Democràtic i Social","Convergència i Unió", 
"Esquerra Republicana de Catalunya","Iniciativa per Catalunya","Partit 
dels Socialistes de Catalunya - PSOE","Altres","Abstencions") 
etiq06<-cbind("zrp","Electors","Votants","Nuls","Blancs","Partit 
Popular", "Ciudadanos - Partido de la Ciudadanía","Convergència i 
Unió", "Esquerra Republicana de Catalunya","Iniciativa per Catalunya 
Verds - Esquerra Unida i Alternativa","Partit dels Socialistes de 













q25<-quantile(c(TAULA_06[,posicio], TAULA_88[,posicio]), 0.25) 
q50<-quantile(c(TAULA_06[,posicio], TAULA_88[,posicio]), 0.5) 
q75<-quantile(c(TAULA_06[,posicio], TAULA_88[,posicio]), 0.75) 




plot(zrpBcn, col=colo[findInterval(TAULA_88[1:248,posicio], breaks, 
all.inside=TRUE)], forcefill=FALSE,axes=F,xlab="",ylab="") 
legend("bottomleft", legend=legendtext,  fill=colo, bty="n", 
title="",adj=c(0,0.6)) 
mtext(1988, side=3,line = 1, cex=2, adj=0.5) 
plot(ZRPD, lwd=3, add=T) 
 
plot(zrpBcn, col=colo[findInterval(TAULA_06[1:248,posicio], breaks, 
all.inside=TRUE)], forcefill=FALSE,axes=F,xlab="",ylab="") 
legend("bottomleft", legend=legendtext,  fill=colo, bty="n", 
title="",adj=c(0,0.6)) 
mtext(2006, side=3,line = 1, cex=2, adj=0.5) 











plot(zrpBcn, col=colo[findInterval(TAULA_88[1:248,7], breaks_CDS, 
all.inside=TRUE)], forcefill=FALSE,axes=F,xlab="",ylab="") 
legend("bottomleft", legend=legendtext,  fill=colo, bty="n", 
title="",adj=c(0,0.6)) 
mtext(1988, side=3,line = 1, cex=2, adj=0.5) 










plot(zrpBcn, col=colo[findInterval(TAULA_06[1:248,7], breaks_CS, 
all.inside=TRUE)], forcefill=FALSE,axes=F,xlab="",ylab="") 
legend("bottomleft", legend=legendtext,  fill=colo, bty="n", 
title="",adj=c(0,0.6)) 
mtext(2006, side=3,line = 1, cex=2, adj=0.5) 




model {  
   for (i in 1 : I) {      
          X[i,1:K] ~ dmulti( theta[z[i], 1:K] , n[i]  ) 
          n[i] <- sum(X[i,])  
   z[i]~dcat(p[1:3]) 
   } 
   theta[1, 1:K]~ddirch(alpha[]) 
  theta[2, 1:K]~ddirch(alpha[]) 
  theta[3, 1:K]~ddirch(alpha[]) 


















##############   LLEGIM  DADES   ############################# 
M88 <- read.table(paste(path,"Projecte/dades/1988.txt",sep=""), sep = 
"\t", header=T) 
M06 <- read.table(paste(path,"Projecte/dades/2006.txt",sep=""), sep = 
"\t", header=T) 
 
colnames(M88)<-c("Electors", "Votants", "Nuls", "Blancs", "PP", 





########## DADES PEL WINBUGS  ####### 
m06 <- matrix(0, nrow = dim(M06)[1], ncol = 10) 
m88 <- matrix(0, nrow = dim(M88)[1], ncol = 10) 
 
####2006 
Agregar <- function(DAT) { 
dat <- matrix(0, nrow = dim(DAT)[1], ncol = 10) 
for (i in 1:dim(DAT)[1]) {  
 dat[i,1] <- DAT$CiU[i] 
 dat[i,2] <- DAT$PSC[i] 
 dat[i,3] <- DAT$PP[i] 
 dat[i,4] <- DAT$IC[i] 
 dat[i,5] <- DAT$ERC[i] 
 dat[i,6] <- DAT$Altres[i] 
 dat[i,7] <- DAT$Blancs[i] 
 dat[i,8] <- DAT$Nuls[i] 
 dat[i,9] <- DAT$Abstencio[i] 








Agregar <- function(DAT) { 
dat <- matrix(0, nrow = dim(DAT)[1], ncol = 10) 
for (i in 1:dim(DAT)[1]) {  
 dat[i,1] <- DAT$CiU[i] 
 dat[i,2] <- DAT$PSC[i] 
 dat[i,3] <- DAT$PP[i] 
 dat[i,4] <- DAT$IC[i] 
 dat[i,5] <- DAT$ERC[i] 
 dat[i,6] <- DAT$Altres[i] 
 dat[i,7] <- DAT$Blancs[i] 
 dat[i,8] <- DAT$Nuls[i] 
 dat[i,9] <- DAT$Abstencio[i] 




m88 <- Agregar(M88) 
 
##########  WINBUGS  BARREJA  ####### 
n_clusters<-3 





aleat <- runif(n_zrp, 0, 1) 
 
for (i in 1:n_zrp) 
 { 
  if (((1/n_clusters)<=aleat[i]) && (aleat[i]<(2/n_clusters))) 
inigrup[i]<-2 
  else if (aleat[i]>=(2/n_clusters)) inigrup[i]<-3  
 } 
 
initheta88_06 <- matrix(1/n_categories, nrow = n_clusters, ncol 
=n_categories) 
inits88_06 <-list(list(theta =initheta88_06, p=rep(1/n_clusters, 
n_clusters), z = inigrup)) 
 
data88 <- list( I = n_zrp, K = n_categories, X = m88 ,alpha = 
rep(1,n_categories), alpha2 = rep(1,n_clusters)) 
 
WINE <- "/Applications/Darwine/Wine.bundle/Contents/bin/wine" 
WINEPATH <- "/Applications/Darwine/Wine.bundle/Contents/bin/winepath" 
 
Iter  <- 5000 
Burn  <- 500 
Thin  <- 10 
Chain <- 1 
llavor  <- trunc(runif(1,0,1999999999),10) 
 
! "#$!
barreja88<- bugs (data88, inits88_06, parameters.to.save=parameters, 
model.file=paste(path,"Projecte/models/barreja_3cl.txt",sep=""), 
n.iter=(Iter*Thin+Burn), n.burnin=Burn, n.thin=Thin, n.chains=Chain, 
n.sims=n.iter, bugs.seed=llavor, 
bugs.directory="/Users/mariamontondomingo/.wine/drive_c/Archivos de 
Programa/WinBUGS14", useWINE=T, newWINE=T, WINE=WINE, 
WINEPATH=WINEPATH, debug=F, DIC=F) 
 
inigrup<-rep(1,n_zrp) 
aleat <- runif(n_zrp, 0, 1) 
 
for (i in 1:n_zrp) 
 { 
  if (((1/n_clusters)<=aleat[i]) && (aleat[i]<(2/n_clusters))) 
inigrup[i]<-2 
  else if (aleat[i]>=(2/n_clusters)) inigrup[i]<-3  
 } 
 
initheta88_06 <- matrix(1/n_categories, nrow = n_clusters, ncol 
=n_categories) 
inits88_06 <-list(list(theta =initheta88_06, p=rep(1/n_clusters, 
n_clusters), z = inigrup)) 
 
data06 <- list( I = n_zrp, K = n_categories, X = m06, alpha = 
rep(1,n_categories), alpha2 = rep(1,n_clusters)) 
 
llavor  <- trunc(runif(1,0,1999999999),10) 
 
barreja06<-bugs(data06, inits88_06, parameters.to.save=parameters, 
model.file=paste(path,"Projecte/models/barreja_3cl.txt",sep=""), 
n.iter=(Iter*Thin+Burn), n.burnin=Burn, n.thin=Thin, n.chains=Chain, 
n.sims=n.iter, bugs.seed=llavor, 
bugs.directory="/Users/mariamontondomingo/.wine/drive_c/Archivos de 
Programa/WinBUGS14", useWINE=TRUE, newWINE=TRUE, WINE=WINE, 























for (i in 1:Iter){ 
 for (j in 1:n_zrp){ 
  if (barreja88$sims.list$z[i,j]==1) s_1988$z[i,j]<-2 
  if (barreja88$sims.list$z[i,j]==2) s_1988$z[i,j]<-1 
  } 
 } 
  









#for (i in 1:Iter){ 
# for (j in 1:n_zrp){ 
#  if (barreja06$sims.list$z[i,j]==1) s_2006$z[i,j]<-3 
#  if (barreja06$sims.list$z[i,j]==2) s_2006$z[i,j]<-2 
#  if (barreja06$sims.list$z[i,j]==3) s_2006$z[i,j]<-1 










#theta i / theta j 
lth1 <- log(any$theta[,i,1]/any$theta[,j,1]) 
lth2 <- log(any$theta[,i,2]/any$theta[,j,2]) 
lth3 <- log(any$theta[,i,3]/any$theta[,j,3]) 
lth4 <- log(any$theta[,i,4]/any$theta[,j,4]) 
lth5 <- log(any$theta[,i,5]/any$theta[,j,5]) 
lth6 <- log(any$theta[,i,6]/any$theta[,j,6]) 
lth7 <- log(any$theta[,i,7]/any$theta[,j,7]) 
lth8 <- log(any$theta[,i,8]/any$theta[,j,8]) 
lth9 <- log(any$theta[,i,9]/any$theta[,j,9]) 



















#theta i / theta j 
lth1 <- log(any$theta[,i,1]/any$theta[,j,1]) 
lth2 <- log(any$theta[,i,2]/any$theta[,j,2]) 
lth3 <- log(any$theta[,i,3]/any$theta[,j,3]) 
lth4 <- log(any$theta[,i,4]/any$theta[,j,4]) 
lth5 <- log(any$theta[,i,5]/any$theta[,j,5]) 
lth6 <- log(any$theta[,i,6]/any$theta[,j,6]) 
lth7 <- log(any$theta[,i,7]/any$theta[,j,7]) 
lth8 <- log(any$theta[,i,8]/any$theta[,j,8]) 
lth9 <- log(any$theta[,i,9]/any$theta[,j,9]) 












###  colors mapes   
colo=topo.colors(3, alpha = 0.5) 






col_orig <- read.shape(paste(path,"/Projecte/mapes 
zrp/gzrp.shp",sep="")) 
zrpBcn <- Map2poly(col_orig, as.character(col_orig$att.data$OBJECTID)) 
plot(zrpBcn) 
zrpBcn2 <- readShapePoly(paste(path,"/Projecte/mapes 
zrp/gzrp.shp",sep="")) 
 
## ordenar per que es correspongui amb les dades 
ZRP <- zrpBcn2[order(zrpBcn2$ZRP),] 
ZRPD <- unionSpatialPolygons(ZRP,ZRP$DTE ) 
sapply(slot(ZRPD , "polygons"), function(i) slot(i, "ID")) 
! "#$!
 
#càlcul de la moda 
moda<- matrix(ncol=2, nrow=n_zrp) 
for (i in 1:n_zrp){ 
  moda[i,1]<-s_1988$z[,i][which.max(s_1988$z[,i])] 
  moda[i,2]<-s_2006$z[,i][which.max(s_2006$z[,i])] 








for (i in 1:n_zrp) { 
   for (j in 1:n_zrp) { 
    if (as.numeric((col_orig$att.data$ZRP[i]))==taula[j,1]) 
taula[j,n_anys+2] <- i 
  } 
 } 
TAULA2 <- taula[order(taula[,n_anys+2]),] 
 
plot(zrpBcn, col=colo[findInterval(TAULA2[1:n_zrp,2], brks, 
all.inside=TRUE)], forcefill=FALSE,axes=F,xlab="",ylab="") 
   legend("bottomleft", legend=legendtext,  fill=colo, bty="n", 
title="") 
  mtext("3 Clústers - 1988", side=3, line =1.5, cex=2) 
plot(ZRPD, lwd=2, add=T) 
 
plot(zrpBcn, col=colo[findInterval(TAULA2[1:n_zrp,3], brks, 
all.inside=TRUE)], forcefill=FALSE,axes=F,xlab="",ylab="") 
   legend("bottomleft", legend=legendtext,  fill=colo, bty="n", 
title="") 
  mtext("3 Clústers - 2006", side=3, line =1.5, cex=2) 
plot(ZRPD, lwd=2, add=T) 
 
#### càlcul dels residus del model barreja88 #### 
r_88<-rep(0,n_zrp) 
for (i in 1:n_zrp){ 
  for (j in 1:n_categories){ 
     den<-sum(data88$X[i,])*(mean(s_1988$theta[,moda[i,1],j])) 
     obs<-data88$X[i,j] 
     rij<-(obs-den)^2/den 
     den<-0 
     obs<-0 
     rij_est<-0 
     r_88[i]<-r_88[i]+rij 
     rij<-0  





#### càlcul dels residus del model barreja06 #### 
r_06<-rep(0,n_zrp) 
for (i in 1:n_zrp){ 
  for (j in 1:n_categories)  { 
     den<-sum(data06$X[i,])*(mean(s_2006$theta[,moda[i,1],j])) 
     obs<-data06$X[i,j] 
     rij<-(obs-den)^2/den 
     den<-0 
     obs<-0 
         r_06[i]<-r_06[i]+rij 
     rij<-0 





















#taula residus quadrat 









for (i in 1:n_zrp) { 
   for (j in 1:n_zrp) { 
    if 
(as.numeric((col_orig$att.data$ZRP[i]))==taula_residus[j,1]) 
taula_residus[j,n_anys+2] <- i 
  } 
 } 
 
taula_res_ord <- taula_residus[order(taula_residus[,n_anys+2]),] 
 
! ""#!




brks_88, all.inside=TRUE)], forcefill=FALSE,axes=F,xlab="",ylab="") 
   legend("bottomleft", legend=leglabs(round(brks_88,0)), 
fill=colors_res, bty="n", title="") 
  mtext("RESIDUS: 3 Clústers - 1988", side=3, line = 1.5, 
cex=2) 
  plot(ZRPD, lwd=2, add=T) 
   
plot(zrpBcn, col=colors_res[findInterval(taula_res_ord[1:n_zrp,3], 
brks_06, all.inside=TRUE)], forcefill=FALSE,axes=F,xlab="",ylab="") 
   legend("bottomleft",legend=leglabs(round(brks_06,0)),  
fill=colors_res, bty="n", title="") 
  mtext("RESIDUS: 3 Clústers - 2006", side=3, line = 1.5, 
cex=2) 
  plot(ZRPD, lwd=2, add=T) 
   
#Índex de Moran 
neighbours<-poly2nb(zrpBcn, queen=TRUE) 
spatialWeights<-nb2listw(neighbours,style="B") 
 
moran.test(taula_res_ord[,2], listw=spatialWeights) 
moran.test(taula_res_ord[,3], listw=spatialWeights) 
 
moran.test(taula_res_ord[,2], listw=spatialWeights, 
randomisation=FALSE) 
moran.test(taula_res_ord[,3], listw=spatialWeights, 
randomisation=FALSE) 
!
!
!!
!
!
!
